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Trace Elements for Cereal Crops and Pastures
Research Officer E. N. Fitzpatrick,
M.Sc.
(Agric.) reviews recent Department of Agriculture
research on the use of Trace elements for crop and
pasture growth on deficient soils in Western
Australia.
RACE element deficiencies are widespread in Western Australia and application
T
of copper, zinc, molybdenum and cobalt have played a major part in land development in this State.
Although the areas affected by these
deficiencies have been largely delineated,
research work is still being continued
on various aspects of trace element use.
SOURCES OF COPPER
At this time last year there was a serious shortage of copper for fertilizer. In
most parts of the world copper sulphate
is used as the copper source in fertilizer
but in this State we have been fortunate
in having cheaper copper carbonate ores
available. These carbonate ores, however,
represent thin surface deposits overlying
the main body of copper sulphide ore
which makes up the bulk of the deposits
where copper minerals are found. The
carbonates are quite difficult to find and
equally difficult to mine. Last year a
combination of unfavourable weather and
difficulty in finding suitable deposits
caused a shortage.
This shortage highlighted the possibility
that the carbonate ores may run out and
that there was a need to look to other
sources, particularly the more plentiful,
easily mined copper sulphide ores. At the
time of last year's shortage research had
already been started by the Department
of Agriculture to investigate the suitability
of alternative sources of copper.
Experimental work has shown that,
while the copper carbonates are just as
available to plants as copper sulphate,
copper sulphide ore is a relatively unsuitable source of copper for fertilizer.
The possibility of converting the sulphide ore into a more available form has
therefore been investigated.

There are two methods of making an
insoluble material more readily available
to plants. One is to convert it into more
soluble material by chemical means and
the other is to grind it into a very fine
powder so that the plant roots and soil
have a much greater surface area of
copper-containing material from which to
extract copper.
Fine Grinding
Fine grinding has been partly successful
but copper sulphide ores are very insoluble
and have to be ground extremely fine.
Even when they are ground to pass a 300
mesh sieve, that is, as fine as cement,
they are not a satisfactory source of
copper for wheat crops. Also the high cost
of grinding the ore to this fineness and
the difficulty of working with such fine
materials makes fine grinding an impractical proposition.
Chemical Conversion
The chemical conversion of copper sulphide to a more soluble form is more
promising.
It has been known for many years that
if some sulphide ores are heated to between 500 and 600 degrees centigrade they
are oxidised to form basic sulphate ores
which are water soluble. But this process
is difficult to control and requires a considerable amount of technical skill on the
part of the operator.
Despite this difficulty one firm is producing these "roasted sulphides" and
Departmental experiments have shown
that they are a suitable source of copper
for both crops and pastures.
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As a result some of the copper fertilizer
farmers use this year will contain roasted
sulphide ores as the source of copper.
Soils Which "Hold" Copper
There have also been some interesting
sidelights in the experimental work undertaken.
Two of the soils used have shown an
ability to hold copper against uptake by
plants. One of these is a peaty sand
which occurs on the south and west coasts.
The indications so far are that on these
peaty sands copper dressings should be
repeated every three or four years rather
than at the six-or seven-year intervals as
is normally recommended.
The other soil which has this ability to
hold copper is the Waychinicup series of
the Woogenellup and South Stirling areas.
These soils consist of a grey brown loamy
sand or gravelly sand overlying a red or
yellow-red mottled clay, and in the virgin
state carry a blue and red mallee association.
Where wheat crops have been grown on
this soil copper deficiency has limited
yield even where three times the normal
rate of copper has been applied.
While there is a possibility that this
copper deficiency could be overcome by
spraying the wheat crops with a copper
sulphate spray the best insurance against
the problem is not to grow wheat on these
soils. This is particularly the case where
farmers are developing new light land in
the area and are looking to wheat as a
cash crop to offset some of the development costs. Wheat and barley are unlikely
to be successful because of this acute
copper deficiency, coupled with the winter
waterlogging which usually occurs on
these soils.
Strangely enough this acute copper
deficiency does not affect subterranean
clover sown on these soils and normal
rates of application are sufficient to grow
healthy pastures and maintain the copper
level high enough for stock health.
Low Recovery
This work on copper has also indicated
that we get very poor recovery of copper
fertilizer in the plant even under good
conditions. It seems that less than one
per cent, of the copper which is applied is
taken up by the plants. This compares

unfavourably with the normal 16-25 per
cent, recovery of phosphorus from super
or the 40-60 per cent, recovery of potassium from muriate of potash.
RESIDUAL VALUE OF COPPER
There is little new information on the
residual values of copper and zinc.
Present indications are that copper
applications should be repeated every six
or seven years on most areas but more
frequently on soils such as the peaty sands
mentioned above and the calcareous soils
of the west coast and Dongara districts.
Animal Health
On pastures, the level of copper needed
for animal health is higher than that
needed for maximum plant growth. It is
the need to maintain the copper content
of pasture above a critical figure that
determines when another copper dressing
is needed.
Unfortunately what this critical level
actually is has never been accurately determined under field conditions. This gap
in our knowledge makes the accurate
assessment of when copper should be repeated very difficult.
An experiment is to be commenced at
Bramley Research Station this year to investigate this problem further. In this
experiment sheep will be used as the
indicators of copper sufficiency or deficiency on areas which have received
varying levels of copper. It is hoped that
by following variations in the copper levels
of the herbage that a more accurate
assessment of the copper needs of sheep
grazing copper treated pastures will be
obtained.
If the critical levels determined in the
experiment vary greatly from the present
standards, present recommendations on
the necessity for repeating copper applications could be revised. Field experience
however is that copper is not likely to be
required in most areas more frequently
than every six or seven years.
RESIDUAL VALUE OF ZINC
With zinc the position is somewhat
different.
The level needed for maximum plant
growth is higher than that needed for
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animal health and it appears that once
the initial deficiency has been overcome
by a zinc application, super contains
enough zinc (as an impurity) to maintain
the level of zinc in the soil at an adequate
level.
This is more likely to be the case now
that 60 per cent, of the rock phosphate
used in super manufacture in this State
is being mined in Nauru. Previously all
the rock phosphate used here was mined
at Christmas Island and had a lower zinc
content than the Nauru Rock.
Results of experiments at Bridgetown
and Esperance have shown the importance
of the zinc content of super in maintaining
adequate zinc levels in soils which are
zinc deficient in the virgin state. In these
experiments plots which have received
their phosphate as super still have adequate zinc levels while those which have
received zinc free phosphate are now
becoming zinc deficient.
MOLYBDENUM
Molybdenum is also an important trace
element in this State.
Over the last three years extensive areas
of molybdenum shortage have been observed on sandy and gravelly surfaced
soils, in the West Kojonup, West Arthur,
Upper Blackwood, Cranbrook and Plantagenet shire council districts.
At present we do not know how extensive
this problem is but deficient areas have
been observed as far north as the Williams
district and as far east as Hopetoun and
the Esperance Downs Research Station. It
is expected that this deficiency will extend
at least as far north as New Norcia and will
occur extensively along the south coast
between Albany and Esperance.
Before 1958 it was thought that molybdenum deficiency did not occur on the
sandy and gravelly surfaced soils. Discovery of molybdenum deficiency in such
unexpected areas is not restricted to
Western Australia. In Victoria, extensive
areas of molybdenum deficiency are being
found in areas previously thought to be
sound.

Cobalt, which has long been known to
be necessary in animal nutrition has now
been shown to be necessary for nitrogen
fixation by legumes. In South Australia
workers from the Waite Institute have
shown that cobalt deficiency occurs in the
field and affects subterranean and lucerne
growth on deep sand in the south-east of
that state. In Western Australia the only
field occurrence reported so far is on a
deep siliceous sand near Perth which at
present is not developed for agriculture.
There C.S.I.R.O. workers have shown increased clover growth on cobalt treated
areas. Other field occurrences could be
found in the future and this possibility
will be kept in mind.
Near Canberra, C.S.I.R.O. workers have
observed a transient boron deficiency on
subterranean clover pasture. So far boron
shortage on pastures has never been observed in this State, but the Canberra
experience shows that the possibility of
boron deficiency in pastures cannot be
ignored.
—from an ABC Radio Broadcast.

AGRICULTURE
|

\
V

I
The science and practice of agriculture
I has changed so rapidly in recent years that
{ comprehensive revision and major addiI tions were called for in the preparation of
<} this seventh edition of a book that has long
yj been regarded as a standard work for pracI tical farmers as well as for teachers and
3 students.
y New chapters on soil conservation and
N farm trees have been added; the chapters
5 dealing with energy of plants, soil, ferI tilisers, pasture management, diseases,
X pests and weeds have been extensively
5 revised.
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The revision has been carried out by
Mr. G. H. Thorp, M.Agr.Sc.
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COBALT AND BORON
New avenues of trace element work
which could receive some attention in the
next year or two concern cobalt and boron.
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